###### Strengths and limitations of this study

-   To the best of our knowledge, this will be the first review to evaluate methods of validating acute exacerbation of chronic obstructive pulmonary disease (AECOPD) definitions in electronic health record (EHR) or administrative claims databases.

-   On completion this review will give an overview of the validity of current AECOPD definitions in EHR databases and could inform the best choice of AECOPD detection algorithm in future research.

-   While many EHR databases use the same clinical coding scheme to denote clinical events, the same code list (algorithm) may have better or worse ability to detect AECOPD in different databases; this possible heterogeneity may affect our ability to synthesise results and reduce the generalisability of results.

Introduction {#s1}
============

Chronic obstructive pulmonary disease (COPD) is a disease that is characterised by respiratory symptoms such as breathlessness, cough, or sputum production, and airflow limitation due to damage to the airway and/or alveoli.[@R1] The most common cause of COPD is cigarette smoke, however, pollution and occupational exposures are also risk factors for developing COPD.[@R1] Many patients with COPD experience episodes of sustained worsening in their symptoms termed an acute exacerbation of COPD (AECOPD) which require hospitalisation when particularly severe.[@R4] Frequent exacerbations are associated with increased mortality[@R5] and a decrease in lung function[@R6] and quality of life.[@R7] AECOPD hospitalisations are very costly to healthcare services[@R8] costing an estimated average of £1868 per admission in England,[@R11] and as high as an average of \$44 909 for the most severe admissions in a US setting.[@R10]

Electronic health records (EHR) are becoming widely used for research purposes, meaning it is essential to ensure that the definition of exposures, outcomes and other covariates used in research using EHRs is accurate.[@R12] These variables will generally be defined by using 'code lists' of relevant clinical codes from a particular clinical terminology, for example, the 10th Revision of the International Statistical Classification of Diseases and Related Health Problems (ICD-10).[@R13] Guidelines[@R14] have been produced to give researchers advice on how best to generate these code lists, with the ultimate aim being to produce an accurate and reusable definition of all variables in a study. Repositories[@R16] have been created to enable researchers to share their code lists but appear underused.

Rothnie *et al* carried out studies to validate the recording of AECOPD in both primary[@R19] and secondary[@R20] care (in a UK context). Nissen *e* *t al* [@R21] completed a systematic review on the validation of asthma diagnoses in EHRs, and Rimland *et al* [@R22] published a protocol for a systematic review of the validation of COPD in healthcare databases. However, there is no published systematic review of the validation of AECOPD recording in EHRs; this would give researchers confidence in the ability of definitions used in their studies to correctly identify individuals with AECOPD, ensuring results are generalisable, and provide consistency of AECOPD definitions in future studies. It will also benefit disease monitoring using EHR databases (eg, checking prevalence and incidence) as clinicians can be given lists of preferred codes or terms to use when diagnosing AECOPD.

Objective {#s1-1}
---------

The primary objective of the systematic review this protocol describes is to provide an overview of the methods and findings of studies that validate AECOPD definitions used in EHRs and administrative claims databases. The target population are people with AECOPD. The intervention measured (index test) is the AECOPD detection algorithm with the comparison group being the reference standard used to confirm AECOPD diagnosis. This means that studies included in this review may use different reference standards---this is to ensure capture of all validation studies. The outcome will be the validity of the AECOPD detection algorithm. These can be studies in any country, using any clinical coding scheme, in any EHR database. In the included studies we will specifically look for:

-   The database and type of EHRs used.

-   The algorithm used to detect the AECOPD.

-   The reference standard used to validate the AECOPD.

-   The estimated validity of the AECOPD detection algorithm.

Methods and analysis {#s2}
====================

Medline and Embase (via the Ovid interface) will be searched using keywords and Medical Subject Headings terms[@R23] related to 'exacerbation of COPD', 'electronic health records' or 'administrative claims database', and 'validation', including any relevant synonyms. A full draft search strategy can be found in [online supplementary file 1](#SP1){ref-type="supplementary-material"}. The search strategy used to detect the validation terms will be guided by the strategy developed by Benchimol *et al* [@R25] and strategies used in similar reviews[@R21] of validation studies in EHR databases. The reference lists of retrieved articles will also be searched.
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Eligibility criteria {#s2-1}
--------------------

All studies written in English published between 1 January 1990 and 30 September 2019 that validate an AECOPD definition in EHRs will be considered. The specific inclusion criteria of the study will be:

-   Data must come from an EHR or administrative claims database where data are routinely collected.

-   The AECOPD detection algorithm must be compared against a reference or gold standard definition (such as a questionnaire completed by a physician to confirm the diagnosis).

-   There must be a measure of validity (positive predictive value (PPV), negative predictive value (NPV), sensitivity, specificity, c-statistic, and so on) or sufficient information to be able to calculate one.

Studies will be excluded if they only look at COPD diagnosis rather than specifically AECOPD.

Data management and synthesis {#s2-2}
-----------------------------

Articles identified by the search strategy will be stored in the reference management package EndNote (Clarivate Analytics, Philadelphia, Pennsylvania, USA) and duplicate articles will be removed. Unique article titles and abstracts will then be loaded into Rayyan[@R29] and screened by two independent reviewers. If either reviewer thinks the inclusion criteria are met, then the articles will be included in a full-text review. Articles selected for full-text review will then be independently screened by both reviewers for inclusion in the review with disagreement between reviewers resolved by consensus or arbitration by a third reviewer. Reasons for study exclusion will be recorded. The full-text articles will be read, and both reviewers will independently extract study details and assess risk of bias. These data will be stored in a preformatted Microsoft Excel (Microsoft, Redmond, Washington, USA) form. The data that will be extracted from included studies are:

-   Study details (title, first author, year of publication, DOI).

-   Study aim/research question.

-   EHR database used.

-   Population (location, time period).

-   Type of algorithm(s) used to detect AECOPD (eg, clinical coding scheme).

-   Algorithm(s) used to detect AECOPD (eg, the list of clinical codes used).

-   Reference/gold standard the algorithm(s) was compared against.

-   Measure(s) of validity calculated (eg, PPV).

-   Result(s) of validity measure(s).

-   Prevalence of AECOPD.

-   Information to calculate validity (where available: true positives, false positives, true negatives, false negatives).

The primary outcome measure sought will be the validity of the AECOPD detection algorithm.

The quality and risk of bias in individual studies will be assessed using QUADAS-2,[@R30] a quality assessment tool for diagnostic accuracy studies. QUADAS-2 will be tailored to this specific review using a recommended reporting checklist developed by Benchimol *et al* [@R25] for use in validation studies of health administrative data. A draft version of our tailored QUADAS-2 risk of bias assessment can be found in [online supplementary file 2](#SP2){ref-type="supplementary-material"}. Where multiple validations are reported in a study, quality of reporting and risk of bias will be assessed for each validation. Results from the review will be presented in a narrative synthesis with information presented in the text and in tables to summarise study details, the algorithms used to validate AECOPD in EHRs, the reference standard used to validate the algorithm, the validity of the algorithms and the risk of bias in studies.

10.1136/bmjopen-2019-032467.supp2

Where studies have validated algorithms in similar databases that use the same clinical terminology (eg, ICD-10), the methods and results of the validations will be compared to assess the best algorithm to use when using that particular clinical terminology. Where studies are sufficiently homogeneous and have been carried out in similar populations using similar reference standards, we will use bivariate random effects regression to calculate summary measures of sensitivity and specificity[@R31] or PPV and NPV[@R32] (where no sensitivity and specificity values are provided).

Limitations {#s2-3}
-----------

One potential issue with studies of validity is publication bias where a detection algorithm found to have an undesirable validity may be less likely to be published. Validity may also be calculated in a population with a higher prevalence of the condition than would be found in the general population to produce a greater PPV. Publication bias can be difficult to assess but studies that provide information on prevalence can be checked to ensure it matches that of the general population. There may also be an issue with reuse of algorithms in different EHR databases. While many databases use the same clinical terminology and could therefore share detection algorithms, it is possible that a detection algorithm for one database may not have the same level of validity in another database. This will be particularly true for databases with data quality improvement programmes where coding will be much more accurate compared with those without such programmes. Another limitation is that some AECOPDs may be managed at home by patients using a rescue pack of antibiotics and oral corticosteroids; this may be those with less severe symptoms. These exacerbations will not be detected by the EHRs as the patient will not visit a doctor in either primary or secondary care.

Patient and public involvement {#s2-4}
------------------------------

This protocol was designed without patient involvement and no plans exist for patient involvement in the review.

Ethics and dissemination {#s3}
========================

This review will collate publicly available information and therefore no ethical approval is required. This protocol has been registered on PROSPERO: International Prospective Register of Systematic Reviews.[@R33] Findings of the review will be disseminated via presentation at relevant scientific conferences and publication in a peer-reviewed journal.

The Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols checklist[@R34] was used to aid production of this protocol.
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